We report on a seasonal pattern that has persisted in the Japanese stock market for more than half a century: mean stock returns are significantly positive for months during the first half of the calendar year and significantly negative for months during the second half. Dubbed the "Dekansho-bushi effect," this seasonality is independent of other known calendar anomalies, such as the so-called January effect. The Dekansho-bushi effect should be distinguished from the "sell in May effect," since Japanese stocks perform well in June and poorly in November and December. The Dekansho-bushi effect varies in magnitude among firms and is particularly significant among small firms with low book-to-market ratios. Nonetheless, the effect exists, regardless of a company's size or book-to-market ratio.
Introduction
Japanese stocks tend to earn significantly positive mean returns during the first half of the year and significantly negative mean returns during the second half, relative to the market's annual performance. We call this seasonality the "Dekansho-bushi effect," after a traditional Japanese ballad; 4 the performance pattern matches what the folksong advocates: fund managers, like the farmers in the ballad, should work only the first half of the year and spend the remainder in leisure. During the 59-year time span studied, 39 periods that contributed to the market's cumulative advance occurred during the first half of the year, while the market retreated during the second half. The impact of this effect on stock returns was considerable. During 1950 During -2008 , the widely quoted Nikkei 225 (which is price-weighted) showed a cumulative gain of 3,887.4% for a buy-and-hold strategy during the first half-year and a mere gain of 102.2% for the second half. As measured by the Tokyo stock price index (TOPIX, Japan's most popular value-weighted index), the disparities between these two strategies were even more dramatic-a gain of 3,900.6% and a mere 69.7%, respectively.
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Researchers of financial markets in several countries have documented a growing number of empirical regularities that appear to be inconsistent with the efficient market hypothesis, which states that information pertaining to the past history of stock returns should not be useful in predicting future price changes. Empirical studies reveal various January dependencies in the U.S. stock market. Reinganum (1983) found that small stocks outperform large stocks in January, and Ticnic and West (1984) found that high-beta stocks outperform low-beta stocks in January. Other studies report anomalous calendar dependencies in stock returns. French (1980) found that returns on Mondays are lower and Fridays are higher (in what is termed the "weekend effect"). Ariel (1990) found that returns on the days before holidays are higher (the so-called holiday effect).
Ariel (1987) reports that there is a "monthly effect" on stock returns: stocks are higher in the first half of the month and flat during the second half. As for empirical evidence regarding the Japanese stock market, Kato and Schallheim (1985) report that the "January effect" is indeed at work there, and Sakakibara (1994) confirms the presence of the weekend effect in the index call options market. Bouman and Jacobsen (2002) report the "sell in May" effect in 36 of the 37 countries in their sample, including Japan.
The findings reported in this paper add to this list of regularities that are 4 Dekansho-bushi is a well-known folk song traditionally sung by farmers since the Edo era in the Sasayama district, located in western Japan. It celebrates a lifestyle of laboring only during the first half of the year and spending the rest of the year in leisure. 5 The return over each half-year is defined as the sum of one plus the monthly return over that period.
independent of previously reported seasonal patterns. In particular, our findings are not related to the well-known January effect, because the current study's analysis results remain robust even when January is excluded from the sample months. Although the Dekansho-bushi pattern is similar to that of calendar anomalies reported by Bouman and Jacobsen (2002), the Japanese stock market performs in a manner different from what is described as "Sell in May and go away." 6 On the basis of our observation of 25 reference portfolios of similar size and book-to-market ratios, most Japanese stocks perform well until June but lag from July to the end of the year. This reflects the "Twain effect," which suggests that October is a dangerous month in terms of stock prices, but by no means the only one.
The study of such patterns often follows a path in which the popular press mentions a supposedly profitable trading rule, which in turn prompts a scholarly inquiry.
The regularity reported in this paper, however, followed a different path: the subject seasonality was first documented in our working paper in Japanese and then reported in the popular Japanese press, suggesting that the pattern in question has not been well known among investors in the Japanese stock market.
7
This paper is organized as follows. Section 2 reports several tests whose results
show the existence of a half-year pattern in Japanese stock market returns. Section 3 discusses the results and considers possible biases that could be responsible for the observed effect. Section 4 concludes the paper. The data portrayed in Table 1 and Figure 1 indicate the superiority of the trading environment in Japan in the first half of the year, compared to the second half. When 6 According to the saying, the month signals the start of a bear market, so investors are better off selling their stocks in May and holding cash. The adage ends thus: "… but buy back on St. Leger Day." St. Leger Day refers to the day when a horse race is run at Doncaster in England every September. 7 The half-year seasonality in the Japanese stock market was first reported by our working paper on September 29, 2003; subsequently, the first article mentioning Japanese stock market seasonality appeared in the popular Nihon Keizai Shimbun on January 15, 2009. each trading year was divided evenly into two halves, the mean monthly return for the first half was significantly more than the mean monthly return for the second half.
Indeed, the first-half monthly means were found to be positive, while the second-half monthly means were negative in some indexes. The t-statistics for the difference in the mean monthly returns for the two populations were 1.910 for the price-weighted index and 2.168 for the value-weighted index. Figure 1 is a graphic representation of Table 1 In retrospect, 1990 marks the turning point of the Japanese economy.
As seen in Table 1 , for all indexes during the entire period, the t-statistic was statistically significant, thereby showing that the mean monthly return for the first half of the trading years significantly exceeded the mean monthly return for the second half.
Most notably, for all indexes during the post-1990 period, the mean monthly return for the first half of the trading years was positive, while that for the second half was negative; the differences between the means in this sub-sample period, however, were 8 The market capitalization of each stock is calculated as its price × number of shares outstanding × (1 -stable share holdings ratio). This adjustment underweights the performance of less-tradable stocks while overweighting highly liquid stocks. For calculation details, please see www.russell.com/indexes/data/russell_nomura/russell_nomura_indexes.asp. 9 During this period, the commercial property market index issued by the Ministry of Land, Infrastructure, Transport, and Tourism declined from a peak of 271.6 to 76.8. not always statistically significant. It is worth noting that during a dramatic bear-market period-that is, when every single one of the indexes plummeted to less than one-third of their respective peaks-investing only during the first half of each year produced positive mean monthly returns.
( Table 1 test and the impact of cumulative return The first half of the trading years offered a better trading environment and differed significantly from the second half over our sample period. We tested the sensitivity of these conclusions as follows: we divided each trading year so that equal numbers of trading months appear in each half-year. The cumulative return over each half-year was defined as the sum of one plus the monthly return over that period. We call this cumulative return a "buy and hold return" (BHR). If the returns for all months of the trading year are drawn from a single distribution, then the probability that the BHR for the first half of a trading year will exceed that for the second half of that same trading year should be 0.5. Therefore, the null hypothesis stated that the expected frequency of higher first-half-year returns would be equal to half the number of years in the test period. Table 2 reports the test statistics resulting from a comparison of this expectation with the observed results. For the price-weighted index (Nikkei 225), first-half cumulative returns exceeded those of the second half in 39 of 59 years, and the test statistic was 6.119. For the value-weighted index (TOPIX), the first-half cumulative returns exceeded those of the second half in 38 of 59 years, and the test statistic was 4.898. Thus, for both indexes, the null hypothesis was rejected at the 1% significance level. Besides, the expected frequency of higher first-half-year returns among the three other indexes was not equal to half the number of years in the test period. Table 2 also reports the test statistics for the difference in means. For the price-weighted index, the mean first-half BHR (i.e., six-month BHR) was 7.64%; this was larger than the second six-month BHR of 2.68%, although the difference was statistically insignificant (p = 0.112). Likewise, for the value-weighted index, the corresponding means of the first and second six-month BHRs were 7.56% and 2.34%, respectively. Thus, the null hypothesis of equal BHR was rejected at the 10% siginificance level (p = 0.086).
( Table 2 here) The cumulative impact of the different monthly mean returns over the 59-year time span is profound. The BHR from investing in the price-weighted index during only the first half of all trading years was 3,887.44%, while the comparable BHR for investing in the second half was 102.15%. Likewise, for the value-weighted index, the first and second-half BHRs were 3,900.63% and 69.65%, respectively.
The financial impact of following a Dekansho-bushi strategy-that is, holding stocks during only the first half of each trading year and hedging the position by selling the index in the second half-is enormous. During the period preceding the peak of the stock market (January 1950 -December 1989 , such a strategy would have yielded a cumulative return of 4,753.56% for the price-weighted index and 3,548.38% for the value-weighted index. Even during the period following the bubble burst (January 1990 -December 2008 , during which the market lost more than 70% of its value, the Dekansho-bushi strategy would have lost 17.85% for the price-weighted index and earned 9.65% for the value-weighted index. Given the magnitude of the bear market, these numbers are surprising.
These differences between mean stock returns in the first and second halves of trading years were not due to outliers, as can be seen from the frequency histogram of those returns (Figure 2 ). Identical numbers of trading months comprised each of the two populations, so the distributions were directly comparable. The extreme tails of the two distributions were similar; the difference in means was due to a slight shift in the overall distributions of the two populations. There is the possibility that Nikkei 225, as a price-weighted average, may be heavily influenced by the price movement of small stocks. Further, the repetitive index composite change in Nikkei 225 may derive some impact that drives the index to move in a manner that looks like a seasonal pattern. The TOPIX, being value-weighted, is less susceptible to such change, but could still be potentially affected by the seasonal pattern of new listings. For example, if a large capitalization stock were frequently listed on the Tokyo Stock Exchange 1st section in the first half of the year, the index could perform well in the first half of the year, thanks to the increase in the total market capitalization.
To avoid such biases, we constructed an index of stocks that traded continuously between 1978 and 2008. 10 The equal-weighted calculation of this newly created index generated a mean monthly return of 2.14% in the first half of the years examined and -0.61% in the second half of those years. The difference in the mean was significant at the 1% CI (t-value 4.64). The value-weighted average of this new index also showed a significant Dekansho-bushi effect," but to a lesser extent (t-value 2.39). The mean monthly return of the first half of the years was 1.10%, while that of the second half was -0.14%. This difference may be attributable to the fact that the Dekansho-bushi effect" is more pronounced among small stocks.
b) Sell in May effect
Bouman and Jacobsen (2002) report on market seasonality in the Japanese stock market. They concluded that Japanese stock market seasonality is part of a global "sell in May effect." In general, the stock market returns of 37 countries they investigated tended to be below the mean in all months from May through October, although the results tended to be mixed for July. In order for the "sell in May effect" to hold, some poor performance should be seen in May and June. The adage that starts with "sell in May and go away" ends thus: "but buy back on St. Leger Day." Because "St. Leger
Day" refers to the date of a horse race run at Doncaster in England every September, the saying suggests that the market will perform poorly in May, June, July, August, and September.
We have documented that the Japanese stock market behaves in a way different from what this saying implies. For this purpose, we created 25 reference portfolios based on size and book-to-market ratios, each of which is reconstituted in August of every year. These portfolios were formed in two steps. First, in August of year t, we ranked all Tokyo Stock Exchange and JASDAQ firms in our population on the basis of market capitalization. Size quintiles were then created, based on these rankings for all Tokyo Stock Exchange 1st section firms. Second, within each size quintile, firms were sorted into quintiles on the basis of their book-to-market ratios in year t -1.
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The returns on the 25 reference portfolios were calculated using equal-weighted averages over the 1978-2008 period. 12 Thus, a reference portfolio with size and book-to-market attributes of 1-1 indicated that the stocks in that category were small and growth stocks.
Likewise, the 5-5 reference portfolio contained large and value stocks.
As Figure 4 shows, most reference portfolios performed well in the first half of the year, but returns suddenly declined in the second half. Across all reference portfolios, there was a clear manifestation of the Dekansho-bushi effect. Russell/Nomura-style indexes are based on value/growth and size; using these indexes, "size effect" and "value effect" can be estimated with respect to seasonal dependencies.
Due to a lack of data, however, mean monthly returns from 1980 were estimated on the basis of sampling. During the 1980-2008 period, value-firm returns exceeded growth-firm returns (value effect), and small-firm returns exceeded large-firm returns (size effect) during both the first and second halves of the trading years. Both size effect and value effect exist in the pre-1990 period (sub-period I, 1980-1989) and the post-1990 post- period (sub-period II, 1990 post- -2008 . The differences between the means for the first and second halves of the trading years were statistically significant in the sample of small firms, but were insignificant in the sample of large firms. Table 3 indicates the details of the each group's mean returns and t-statistics in testing the null hypothesis that the mean monthly returns during the first and second halves of the trading years were equal.
During the full period, the Dekansho-bushi effect prevailed among the stocks of both middle-and small-size groups, regardless of book-to-market ratios. In the large-size groups, both value stocks and growth stocks showed stronger performance 11 We follow Barber and Lyon's (1997) methodology for creating a reference portfolio. Due to the number of stocks in our population, we employed a quintile rather than decile classification. Further, we reconstituted in August each year, since the majority of shareholder meetings in Japan are held in May and June. 12 Due to a lack of data, reference portfolio returns were calculated in this period.
during the first half of trading years. Only value stocks, however, showed the Dekansho-bushi effect to a statistically significant degree. It is noteworthy that performance during the first half of the trading years was better than that of the second half, regardless of the sub-period or sample groups based on company size or book-to-market ratio. Figures 5, 6 , and 7 graphically represent Table 3. ( Table 3 The Dekansho-bushi effect may merely be a manifestation of the "January effect." Keim (1983) , Roll (1983) , and Reinganum (1983) each noted a tendency for the stocks of small firms to earn significant excess returns in January, with much of the effect concentrated in the first few days of the month. Kato and Schallheim (1985) , furthermore, confirm the January effect in the Japanese stock market. To determine whether the Dekansho-bushi effect reflects nothing more than unusually high mean returns in January, we studied mean monthly returns excluding January. Table 4 reports the results based on the Russell/Nomura index, which offers indexes based on size (top, middle, and small) and book-to-market ratios (value and growth). For the total Russell/Nomura index, the mean of the five monthly returns for the first half-year (excluding January) and the mean of the six monthly returns for the second half-year were 1.01% and -0.19%, respectively (t-statistic for difference of the means = 2.020; implied p = 0.044).
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Comparable figures for the Russell/Nomura value index and growth index were 1.38% and -0.16% (t = 2.596; implied p = 0.010), and 0.64% and -0.25% (t = 1.411; implied p = 0.159), respectively.
The effect of excluding January from the monthly means was appreciable and in the direction predicted by the January effect. For all three sub-indexes based on size, the means of monthly returns during the first and second half-years were lower when January was excluded. Even with January excluded, however, the Dekansho-bushi effect was still found in the remaining months, as evidenced by differences between the means in the first and second half-years; these differences remain statistically significant. Hence, the observed differences in the mean returns for the first and second halves of the trading years are caused by something other than the unusually high returns that occur in early January.
( Table 4 Figure 9 shows the differences between each month and the average of all months (Jan.-Dec.) during this period.
It appears that investors were optimistic during the first half of the year but "grew sober" during the second half. Although the causality mechanism remains unclear, it may be that the Dekansho-bushi effect is the result of investor behavior triggered by psychological influences. (Figure 9) 
Conclusion
The purpose of this paper was to report the existence of a seasonal pattern in the Japanese stock market that is longstanding but only recently discovered. This phenomenon has not been part of market practitioners' street lore; the Japanese popular press reported its existence only after we published our academic working paper in Japanese. We call this half-year seasonality the "Dekansho-bushi effect," after the famous Japanese traditional folk song that advocates the lifestyle of laboring only in the first half of the year and spending the second half in leisure.
The magnitude of this effect is significant. During the 59 years studied, every cumulative market advance occurred during the first half of the trading years, with the second half of those trading years contributing negatively.
Various explanations for this Dekansho-bushi effect have been considered. One of them is the possibility that it is confounded by the previously reported January effect and size effect; when tested, however, these failed to explain the empirically observed calendar regularity of stock returns. Another one is the possibility that it is because the indexes tested are prone to index composite change or new exchange listings; when tested with our created index of currently traded stocks, however, these failed to explain seasonality. The Dekansho-bushi effect could be interpreted as a part of the already documented "sell in May" effect on the global equity market; however, our closer examination revealed that the seasonal pattern in the Japanese market is rather unique and cannot be identified with what "sell in May" implies.
We conjecture that this Dekansho-bushi effect may well be related to psychological factors prompted by events in the Japanese calendar. Happy events during the first six months of the year lift the spirits of the Japanese people, especially naïve individual investors. This may lead investors to evaluate prospects more optimistically early in the year. They then spend the second half of the year with more sober dispositions, which has the effect of tightening investment wallets and suppressing stock prices. (Note) The null hypothesis states that the expected frequency of higher first-half-year returns is equal to half the number of years in the test period. The six-month BHR was defined as return over each half-year, as the sum of one plus the monthly returns over that period. * and ** indicate significance at the 10% and 5% levels, respectively. Size5-B/M5 corresponds to large-size value firms. 
